Background
==========

Tuberculosis (TB) is usually presented as a global public health problem: there were an estimated 9 million new TB cases and 2 million TB deaths in 2004 \[[@B1]\]. TB can also be seen as an individual health problem. TB patients experience psychological, social suffering and their basic rights may be negated \[[@B2]\]. Amongst problems met by TB patients, social stigma is increasingly recognized, often in association with HIV\[[@B3]\]. Social stigma is \"an undesirable or discrediting attribute that an individual possesses, thus reducing that individual\'s status in the eyes of society \[[@B4]\].\" It is also \"a social process to be understood in relation to the concept of power, domination and difference. It is a process worsening already existing inequalities and exclusions \[[@B5]\].\" Two types are usually distinguished: (1) enacted stigma concerns discrimination due to social inferiority, highlighted through people \'running away\' from TB patients, while (2) perceived or internalized stigma, used as an outcome in this research, is a sense of inferiority, resulting from fear of enacted stigma, shown by patients hiding their diagnosis from others, or feeling ashamed of having TB \[[@B6]\]. Both types of stigma have been assessed for TB: enacted alone \[[@B7]\], perceived stigma alone \[[@B8],[@B9]\] or both together \[[@B10],[@B12]\].

Some interventions have been reported for their potentiality to reduce tuberculosis social stigma. This has been assessed through qualitative methods, for example in the case of TB clubs \[[@B13],[@B14]\] or involvement of former TB patients in advocacy and mobilization activities \[[@B15]\]. However, no published studies have attempted to compare prospectively changes between a group of TB patients benefiting from these interventions and a control group.

We report hereby an intervention study comparing changes in internalized stigma and treatment outcome between a group of TB patients benefiting from a patient-centered interventions package including at least TB clubs and home visits, and a group control in rural Nicaragua. The basic assumption behind that package design was that, by increasing power-sharing between the health personnel and TB patients (i.e. giving more power to the patient in the health care provider -- patient interaction), TB patients\' internalized stigma would decrease.

Methods
=======

In this section, we describe the setting, the population, the definition of control and intervention groups, and the data collection. Data collection was not limited to outcome measurement. We emphasized comprehensive documentation of process before and during interventions package implementation. Indeed, we wanted to capture contextual factors (i.e. those factors external to the intervention package itself, including stakeholder\'s characteristics) that could influence package implementation.

Setting and population
----------------------

Nicaragua is the second poorest country in America. First-line government health services (FLGHS) consist of health posts and health centers. They are managed by a Ministry of Health (MOH) team at the municipal level, under the regional level MOH authorities. TB care is delivered through a MOH program, strongly organized at the FLGHS level. It ensures the availability and quality of free sputum examination in government health laboratories and free TB treatment provided exclusively in FLGHS. In each health center, a nurse is usually responsible for the TB patients care.

This intervention research project involved different stakeholders: (1) it was conceived by the authors of this paper, (2) adapted for its operational design by national TB program coordinator, and MOH team at the municipal and regional level; (3) implemented by MOH teams at municipal level for the operational component and by the authors of this paper for the research component; and (4) it benefited from financial and other supports, for the research component, from Damian foundation project in Nicaragua and Global Fund administrating institution in Nicaragua (NICASALUD).

This research project included 9 municipalities of rural Nicaragua, selected by the MOH national TB program coordinator because of their need to be strengthened for the local management of the care to TB patients. Strengthening local management of the TB program was initially mainly foreseen through operational analysis exercise, explained here bellow.

It targeted new AFB positive TB patients diagnosed between March 2004 and July 2005. Table [1](#T1){ref-type="table"} presents the population, health services and TB diagnosis data for 2003.

###### 

general characteristics of the municipalities (2003 values)

  2003 values         Population (proportion living at less than 5 kms from a health facility)   N° consultation/inhabitant and by year   No° of new AFB+ TB cases (N° TB cases diagnosed per 100000 inhabitants)   Number of abandons (proportion of patients starting their treatment)
  ------------------- -------------------------------------------------------------------------- ---------------------------------------- ------------------------------------------------------------------------- ----------------------------------------------------------------------
  Siuna               76099 (90%)                                                                0.85                                     41 (81)                                                                   9 (10.7%)
  Bluefield           49331 (23%)                                                                0.8                                      18 (36)                                                                   1 (5%)
  Waslala             45014 (80%)                                                                2.1                                      34 (89)                                                                   13 (14.3%)
  San Jose de Bocay   33635 (90%)                                                                2.3                                      17 (50)                                                                   5 (28%)
  La Dalia            48553 (53,5%)                                                              1.42                                     17 (35)                                                                   1 (6%)
  Nueva Guinea        117097 (80,3%)                                                             0,42                                     14 (13)                                                                   0 (0%)
  El Rama             50 038 (57%)                                                               0.6                                      22 (43)                                                                   2 (10%)
  Juigalpa            61234 (80.9%)                                                              1.6                                      19 (31)                                                                   3 (16%)
  Wiwili              49443 (-)                                                                  1.68                                     25 (50)                                                                   1 (4%)

The process before implementing the intervention
------------------------------------------------

The process before implementing the intervention covered 5 out of 9 municipalities: Siuna, Bluefield, Waslala, San Jose de Bocay and Nueva Guinea. It was planned in 3 phases: an operational analysis, a qualitative exploration with the design of an intervention package thereafter introduced in the municipalities.

During the first phase, operational analysis was performed. This is a method for identifying problems in the care process for TB patients. It is done through the use of a simple step-by-step model, the operational model. It is based on the passive detection of AFB-positive cases and the main steps that a patient must go through from the first symptoms and up to TB recovery \[[@B16]\]. It makes a distinction between technical (i.e., biomedical) problems, operational (i.e., organization of health services) and social (i.e., behaviour of specific actors) problems. In Nicaragua, the expected benefit from the operational analysis was to improve the abilities of local health personnel to analyze TB patients\' care and, thereby, improve the relevance of interventions on TB patients\' care. The operational model was meant to be used as part of a \"problem-solving\" or \"managerial\" process.

During the second phase, a qualitative exploration of the social stigma meanings and determinants was used as an input for the design of an intervention package in order to reduce internalized stigma.

During the third phase, feedback of the exploration, training on self-esteem and tailoring the intervention package through negotiation with stakeholders were planned.

The interventions package to act on TB stigma
---------------------------------------------

We initially designed a set of three types of interventions for internalized stigma reduction. Firstly, we wanted to strengthen TB patients through TB clubs taking the form of self-help groups. Secondly, we wanted health personnel to better know TB patients and their realities through performing patient centered home visits and case discussion centered on the problems experienced by TB patients. The objective of the patient centered home visit was to know better the social network of the patient, identify strength and weaknesses of the network, and plan activities to support the patient. Health professionals were expected to listen to the relatives and neighbours of the patients, identify their feelings towards the patient (their fear, disgust, support, etc), and plan with the social network activities to support the patient during his treatment. A specific guide was conceived to assist health care providers. Thirdly, we planned a revised DOT provision through the involvement of a supporter at the first consultation or through reviewing the patient pathway by decreasing unnecessary isolation and decentralizing care where possible.

Of the three types of initially designed interventions, at least TB clubs and patient centered home visits were implemented in the intervention municipalities.

All these interventions were conceived in their implementation with the full participation of MOH authorities. Furthermore, TB clubs had been included in the 2005 Global Fund grant for Nicaragua although it was initially piloted in the intervention municipios by this research project.

Definition and characterization of the control and intervention groups
----------------------------------------------------------------------

We allocated patients in two groups: intervention and control. TB patients were included in the intervention group if diagnosed in a municipality organizing at least the two most consistent interventions of the package: TB clubs and home visits. Others were allocated to control group.

We compared both groups in relation to basic socio-economic indicators: age, gender, declared income, literacy, and distance from the TB treatment center. Additionally, we compared their self-esteem, using the Rosenberg scale \[[@B17]\], at the start of the treatment. Indeed, it is recognized that self-esteem is a strong determinant of internalized stigma.

Implementation process monitoring
---------------------------------

Researchers performed six monitoring visits between February 2004 and December 2005 in each of the five municipalities where interventions package was introduced. During each visit, they documented the progress in implementing interventions and possible municipal health team\'s initiatives. They performed care process observations and they systematically interviewed various local stakeholders (patients, nurses in charge of TB patients, members of the municipal health team).

Outcome measurement
-------------------

Outcomes of this study were TB treatment outcome and TB internalized social stigma.

TB treatment outcome classical indicators were computed with data from the municipal TB register crosschecked with the TB patient cards.

The internalized social stigma was measured through a scale that has been largely inspired by the scale developed by Boyd Ritsher in the context of mental illnesses \[[@B18],[@B19]\]. It includes 10 statements (see Table [2](#T2){ref-type="table"}), has been pre-tested \[[@B20]\] and has a relatively good internal consistency (Cronbach alpha = 0,7). It measures four sub-dimensions: alienation, perceived discrimination, stereotypes endorsement and social withdrawal. The scale was applied to the same TB patients at various stages of their treatment (after 15 days, after 2 months), in order to measure the change in their perceptions as a consequence of the care process and exposure to the intervention package. Informed consent was sought before applying the scale. Confidentiality was stressed throughout the research process.

###### 

Proportion of TB patients agreeing with the 10 statements of the stigma scale in control and intervention groups, after 15 days and 2 months of treatment

  Statement                                                                                                                                                      Time since starting TB treatment   Proportion of patients that agrees fully with the statement   
  -------------------------------------------------------------------------------------------------------------------------------------------------------------- ---------------------------------- ------------------------------------------------------------- --------
  1\. I don\'t have anybody to help me solving economical, familial or sentimental problems                                                                      After 15 days                      40.00%                                                        35.50%
                                                                                                                                                                 After 2 months                     46.20%                                                        17.60%
  2\. People that are not \"phtisics\" with a lot of cough can\'t understand my problems                                                                         After 15 days                      49.60%                                                        55.10%
                                                                                                                                                                 After 2 months                     45.30%                                                        38.00%
  3\. I feel ashamed to have tuberculosis                                                                                                                        After 15 days                      50.40%                                                        46.20%
                                                                                                                                                                 After 2 months                     45.30%                                                        17.60%
  4\. We, TB patients, are contagious                                                                                                                            After 15 days                      55.70%                                                        32.70%
                                                                                                                                                                 After 2 months                     51.30%                                                        20.40%
  5\. People do not consider me and don\'t listen to me because I have tuberculosis                                                                              After 15 days                      44.30%                                                        35.80%
                                                                                                                                                                 After 2 months                     42.70%                                                        19.40%
  6\. People treat me with pity because I have tuberculosis                                                                                                      After 15 days                      52.20%                                                        37.40%
                                                                                                                                                                 After 2 months                     47.00%                                                        16.70%
  7\. People don\'t get close to me because I am phtisic, with my lungs damaged and a lot of cough.                                                              After 15 days                      43.50%                                                        32.70%
                                                                                                                                                                 After 2 months                     42.70%                                                        15.70%
  8\. I am not looking for new relations because I am phtisic, with my lungs damaged and a lot of cough                                                          After 15 days                      45.20%                                                        29.90%
                                                                                                                                                                 After 2 months                     37.60%                                                        13.90%
  9\. I don\'t socialize with others because I am afraid to give my point of view and I want to avoid that my family or friends feel ashamed or have problems.   After 15 days                      44.30%                                                        33.60%
                                                                                                                                                                 After 2 months                     39.30%                                                        17.60%
  10\. I stay away from the people that are not phthisic, with my lungs damaged, to avoid being rejected.                                                        After 15 days                      51.30%                                                        36.40%
                                                                                                                                                                 After 2 months                     47.00%                                                        22.20%

Univariate analysis of TB treatment outcome and internalized TB stigma variable was done using the EPIINFO 2000 program.

Ethical review
--------------

This proposal didn\'t pass through a formal ethical review. However, it was selected through an independent peer review process to receive financial support from Damian Foundation. It was further on submitted to Nicaragua Ministry of Health authorities for approval.

Results
=======

A total of 268 AFB positive TB patients were enrolled in the study over the 9 municipalities. We report the process that leads or not to the implementation of intervention, the assignment of TB patients in the control or intervention group, the TB treatment results and the internalized stigma changes.

The process before implementing interventions
---------------------------------------------

The three phases of the process before implementing the intervention were coached by researchers in Siuna, Bluefield, Waslala, San Jose de Bocay and Nueva Guinea. Upon request of the nurse in charge of TB patients in La Dalia, this municipality was also coached. The municipalities of El Rama, Juigalpa and Wiwili were just visited for data collection.

Operational analysis
--------------------

The operational analysis was performed before January 2004 in Bluefield, Siuna, Waslala, San Jose de Bocay and Nueva Guinea. The process and results of this exercise were unequal. In Siuna, decentralization from the health center to the health post was quickly successful. For example, some village health workers transferred sputum samples to the health post and patients from a particular area received their treatment directly from a cured TB patient. Some health posts also provided treatment to TB patients. In Bluefield, the decentralization from health center to health post was difficult at first due to a lack of personnel and resources. However, as of July 2004, some patients received their treatment at the health post or even within their families. In Waslala, the decentralization process was slow but some patients had their treatment supervised by their families after July 2004.

Context exploration and intervention design
-------------------------------------------

External researchers (i.e. the authors of this paper) performed a qualitative exploration of the meanings and determinants of social stigma in Siuna, Bluefield, Waslala, San Jose de Bocay and Nueva Guinea at the end of 2003 \[[@B21]\].

This consisted in in-depth interviews and focus groups with key stakeholders involved in the TB patients care. The patient centered package design was inspired by this study results.

Introduction of the intervention package to act on TB stigma
------------------------------------------------------------

Workshops were organized in each of the 5 municipality during the first semester 2004. Firstly, training on self-esteem was organized by a psychologist in each of the municipality. Secondly, a draft of the interventions package was discussed in each municipality. Each local health team chose amongst the initial package, the interventions to be implemented.

In Bluefield, the whole municipal health team and the TB program regional coordinator participated to the workshop together with nurses from the health center and the health post. They decided to focus on TB patients\' clubs and home visits. By the end of the first semester 2004, a meeting was organized by the director of the health center with the whole staff in order to discuss perception and behavior towards TB patients. The regional authorities also organized the broadcast of TB related messages on the local radio.

In Siuna, members of the municipal health team, nurses from the health center and the health posts attended the workshop. Initially, the municipal team decided to implement only home visits but very quickly started also TB patients\' clubs.

In Waslala, the whole nursing staff from the municipality participated in the initial workshop but the municipal health director was partly present. The nurse responsible for the care to TB patients in La Dalia, although not supposed to be involved in the study, participated also. The Waslala municipal health team members committed themselves to start home visits and to improve the first consultation process. In July 2004, a follow-up visit was done by researchers and several problems were encountered. A newly appointed medical doctor was performing the first consultation for TB patients. He did not know about the proposed methodology. Concerning home visits, the nurse in charge of TB patients at the municipal level complained of the lack of resources. He performed only two of them, and did not follow the suggested methodology.

In San Jose de Bocay, no authority was present at the initial workshop with the exception of the TB program regional coordinator. The workshop was unprepared and attended only by part of the staff. The decision was taken to decentralize treatment wherever possible. In a second workshop organized in April 2004, few people, different from the first workshop, were present. Many others were involved in the mass vaccination campaign. The follow-up of the February workshop showed little changes and no decentralization. In July 2004, a monitoring visit was done. The municipal director, the nurse and the doctor in charge of TB patients were newly appointed. As a consequence, little changes were observed.

In Nueva Guinea, the workshop mainly discussed the involvement of village health workers in TB suspected cases\' referrals. In April 2004, a second workshop was organized. There was confusion as community health workers rather than health staff members were invited to the workshop. It was however decided to organize TB cases discussion and to focus on the reorganization of the TB patient\'s pathway. During 2004 and 2005, only one case discussion was organized during a monitoring visit. It was very much centered on TB control and not much on the difficulties met by TB patients. The revision of the patient\'s pathway was not really done because of changes in health staff. In May 2005, TB clubs that had been planned were not organized due to the lack of funds.

Implementation of the intervention package to act on TB stigma
--------------------------------------------------------------

Three groups of municipalities were identified according to the period home visits and TB clubs were effectively implemented. In the first group, composed of Siuna and Bluefield, it was effectively implemented as of July 2004. In the second group, composed of Waslala, La Dalia and San Jose de Bocay, it was implemented as of January 2005. Finally, home visits and TB clubs were never effectively implemented in the third group composed of Nueva Guinea, Juigalpa, El Rama and Wiwili.

In Bluefield, TB clubs in their new form that is aiming at a maximum of TB patients interactions started operating early 2004. The director and the doctor in charge of epidemiology at the health center were initially present. Home visits were also performed by two health staff members. The regional level proposed a special format for home visits providing information on the TB patients\' psychosocial conditions in addition to the usual contact tracing data. In January 2005, the TB clubs were chaired by TB patients themselves. They also decided to appoint an executive board. In Siuna, home visits were done mainly close by the health center. Quickly after, TB clubs started first in the health center upon the initiative of the nurse in charge of TB patients and the doctor responsible of epidemiology. Later on, a TB club executive board constituted of TB patients was set up. In other areas, two cured TB patients took the initiative of starting a club with 5--6 patients. They actively supported the work of the ministry of health in those areas. Another cured TB patient talked on the radio and on TV about tuberculosis and the ways to cure it. Finally, a local NGO decided to support TB clubs meetings.

In Waslala, TB club meetings started to be regularly organized in 2005 with around 20 people present each time. Home visits were done, using the guideline developed in Bluefield. Not all TB patients were systematically visited because some were living too far away. In La Dalia, the nurse in charge of TB patients also started TB patients\' club meetings and home visits with the support of the responsible at the regional level. In San Jose de Bocay, a new staff was appointed at the end of 2004. As a consequence, home visits, and TB clubs started. Additionally, the staff of this municipality took the initiative of organizing special counseling for the patients\' families, aiming at reducing isolation and increasing support. Finally the decentralization of the diagnosis and treatment at the health post level started for some patients. Some health posts started sputum smear slide preparations for transfer to the health center laboratory.

Characteristics of TB patients intervention and control groups
--------------------------------------------------------------

Hundred and twenty two AFB positive TB patients were diagnosed in municipalities implementing TB clubs and home visits at that time. They were assigned to the intervention group. The other 146 TB patients included in the study were assigned to the control group (Table [3](#T3){ref-type="table"}).

###### 

Number of new AFB+ cases diagnosed by period, by group of *municipalities*, and by control or intervention group

                                    Municipalities   TB patients                          
  --------------------------------- ---------------- ------------- ---- ----------------- --------------
  From 01/03/2004 till 01/07/2004   19               23            19   61 (= 19+23+19)   0
  From 01/07/2004 till 31/12/2004   40               29            24   53 (= 29+24)      40
  From 31/12/2004 till 30/06/2005   35               47            32   32                82 (= 35+47)
                                                                                          
  Total                             94               99            75   146               122

There was no statistically significant difference between the control and intervention groups for socioeconomic variables (Table [4](#T4){ref-type="table"}). The mean age in both groups was around 35 years, there were more males than females, and distance to the treatment center averaged 17 kms. Both groups can also be categorized as poor people, with low literacy status and relatively low self-esteem as measured with the Rosenberg scale.

###### 

Characteristics of intervention group compared with control group

  -------------------------------------------------------------------------------------------------------------------------------------
                                                                      Control\            Intervention\       Stat. sign. (p \< 0.05)
                                                                      n = 146\            n = 122\            
                                                                      19 missing values   14 missing values   
  ------------------------------------------------------------------- ------------------- ------------------- -------------------------
  Average age                                                         36.2 years          34.4 years          NS

  Ratio male/female                                                   1.28                1.28                NS

  Average distance between the TB treatment center and patient home   17.7 Km             17.03 Km            NS

  Proportion of illiterates                                           44.9%               40.9%               NS

  Proportion without declared income                                  54.1%               50%                 NS

  Rosenberg self-esteem scale (between 10 and 40)                     22.2                22.6                NS
  -------------------------------------------------------------------------------------------------------------------------------------

Tuberculosis treatment outcomes
-------------------------------

The results of the treatment do not show statistically significant difference between the intervention and control groups. Both groups can be considered as having a good outcome: 90% of the TB patients in the control group and 93% of the ones in the intervention group were either cured or completed their treatment; only 5/146 (3%) of the patients in the control group and 4/122 (2%) of the patients in the intervention group abandoned their treatment.

Internalized stigma scale
-------------------------

Details of the scale are presented on Table [2](#T2){ref-type="table"}. We report the proportion of TB patients completely agreeing with the 10 statements after 15 days and 2 months of treatment. In the intervention group, there is an important diminution in the proportion of TB patients agreeing with the 10 statements between 15 days and 2 months of treatment. In the control group, there is no or only slight diminution.

We computed the stigma scale score, attributing 5 points when a TB patient completely agrees with a statement and 1 point when he completely disagrees with it. The total of the scale score amounts therefore between 10 and 50 points. We compared the mean rate for the control group with the mean rate for the intervention group. For both groups, we calculated two internalized stigma scores, one for 15 days of treatment and another one for 2 months of treatment. After 15 days, scores were equivalent in both groups. However, after 2 months, difference between scores was statistically significant, revealing a decreased internalized stigma in the intervention group and not in the control group (Table [5](#T5){ref-type="table"}).

###### 

Scale mean score after 15 days and 2 months of treatment in control and intervention group

  ---------------------------------------------------------------------------------------------
  Scale mean value                          Control\            Intervention\       Stat sign
                                            n = 146\            n = 122\            
                                            19 missing values   14 missing values   
  ----------------------------------------- ------------------- ------------------- -----------
  After 15 days                             34,6                31,7                p = 0,08

  After 2 months                            33,1                27,4                p = 0,001

  Difference between 2 months and 15 days   1,5                 4,3                 p = 0,03
  ---------------------------------------------------------------------------------------------

Discussion
==========

Most of the published studies identified the ignorance about tuberculosis, false communities\' beliefs and fears as the reasons for tuberculosis social stigma. Suggested solutions are then informing and educating the community \[[@B22]-[@B24]\]. We took in this study a different approach. The intervention package tested was centered on the relation between health care providers and the TB patients. The central ingredients of a successful intervention package were the home visits and TB clubs. This was the result of a whole preparation process (see Figure [1](#F1){ref-type="fig"}). The hypothesis was that by participating in the introduction and the implementation of these core interventions, health personnel would progressively change their attitude towards TB patients, and that TB patients would feel in a stronger position to interact with other stakeholders.

![The process before implementing interventions.](1471-2458-8-154-1){#F1}

Our study results show that TB patients\' internalized stigma is significantly reduced, when a package of interventions including TB clubs and patient centered home visits is successfully implemented. However, the treatment outcome indicators which were already far above WHO targets in both the intervention and control groups didn\'t change significantly. Reducing only the internalized stigma within a context of good case holding management is important. The need to look at the TB patient\'s wellbeing, in addition to the TB epidemics control, has indeed been acknowledged in recent international reflections and policies on TB control \[[@B25]-[@B28]\].

We should consider this study as an initial step and conclusion concerning outcome measure would need to be confirmed in bigger scale study. Indeed, outcome of this type of intervention should have been probably better analyzed by grouping TB patients by municipios. This would give stronger evidences on the relationship between a given context, stakeholders, intervention package and the outcome. However, given the small scale and the low detection rate of TB patients in the municipios of study, we had to analyze all municipios together. Additionally, this study has been performed in a specific context, i.e. municipios chosen by the national TB coordinator among the least performing in remote area. Conclusion of this study, and mainly external validity, would probably be stronger if similar process would be performed in multiple contexts. Finally, risk of information bias (i.e. patients being aware of the importance of a change between their initial and their second response in the filling of the stigma scale), was prevented in two ways. Firstly, patients were not aware of being part of the intervention or the control group. Secondly, the internalized stigma scale was \"self applied\" by TB patients with eventually the assistance of a patient\'s relative, outside of the health care facility and the influence of health care professionals.

These results should not be analyzed mechanically, by trying to link a standardized package of intervention to a given outcome. Acting on TB patients\' internalized stigma is a complex issue. Successful interventions depend from the context and the stakeholders and quantitative measures only capture part of the TB patients\' feelings.

Firstly, interventions effect cannot be separated from the context. It would be indeed naïve to believe that any type of TB clubs and home visit independently from the context and the stakeholders would improve internalized stigma in TB patients. Indeed in our study, the implementation of the patient centered package has been highly dependent on the context and more specifically on the stakeholders at the local level. Two central stakeholders were critical for a successful intervention package: the TB patients and the nurse in charge of the TB patients. In the first group of municipalities (Siuna and Bluefield), the TB patients played an active role in the TB club activities and other support activities for TB patients, thanks to some individualities\' leadership. In the same municipalities, and also in La Dalia, nurses caring for TB patients where highly motivated, knew the community members very well, and were used to working with TB patients, as they have a long lasting experience in such position. In those cases, nurses were supported by authorities: the nurse of Siuna benefited from a dynamic municipal health management team stable during the time of the research; the nurse of Bluefield benefited from the proximity of an enthusiastic TB program responsible at the regional level. Finally, in both Bluefield and Siuna, the work of the nurse responsible of the TB patients, was supported by local NGO\'s. These findings are congruent with recent policies and experiences emphasizing the pivotal role of frontline health workers in TB care \[[@B29]-[@B31]\].

Secondly, quantitative measures only capture part of the TB patients\' feelings. In our study, we used a 10 items scale to measure internalized stigma. The presentation of scales to measure TB social stigma in a context of low HIV prevalence has not yet been published in peer reviewed journals. We identified in the \"grey\" literature five studies that quantified the TB social stigma: Two studies used only one binomial variable \[[@B32],[@B33]\]; three other studies specified sub-dimensions of TB stigma and two used specific scales \[[@B10],[@B11]\]. The scale we used to measure changes in internalized stigma has been applied to TB patients only in our study. Using it in other studies might strengthen its validity. However, as explained in the methodology, it was carefully designed and may be considered as valid for the Nicaraguan context.

Further to its local benefits, this project has been able to influence national policies about the care of TB patients in government health services. The final result of this has been the production of a \"*manual de trabajo sobre estigma de la tuberculosis a nivel municipal en Nicaragua*.\" Part of it has already been used in expanding PATB clubs and home visits in all areas of Nicaragua. It has been discussed and validated by a new commission, the \"*Commission Nacional the Apoyo a Personas Afectadas por Tuberculosis*\" (CONAPAT) created during, and partly as a consequence of this research project. It involves the main national stakeholders in TB control, i.e. the National TB control program of the Nicaraguan ministry of health, the administrator of the Global Fund (the NGO Nicasalud), the Damian Foundation, a Belgian NGO and the Centro de Investigaciones y Estudios de la Salud (CIES), a public health school.

By its role of coaching, the research team of the CIES has been in a position to support the local implementation of the intervention package, but also to collect information about difficulties and the success in the local processes. This was particularly useful for discussions in the CONAPAT. Indeed, as a consequence of the intertwined process of information collection during coaching activities and discussion of it during CONAPAT meetings, scaling up of tools that were developed in this project was made possible. For example, early 2006, more than 50 municipios created PATB clubs with tools developed by this research.

Conclusion
==========

Increased attention is given to the TB social stigma and its consequences on TB patients suffering. This study provides initial evidences that it is possible to act on TB patients\' internalized stigma, in contexts where at least patient centered home visits and TB clubs are successfully implemented. Outcomes are not dependant of a standardized set of intervention but also of the context, and mainly the capacity of frontline nurse and TB patient to establish a fruitful dialogue. Our findings are relevant particularly, in context where TB control is already effective. Through this paper, we hope to have contributed to promoting an expanding field of research which is highly needed in order to develop valid instruments to measure the stigma, to understand the optimal mix of contextual factors, stakeholders\' interaction and interventions\' package.
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